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[Claim 1] 

A bearing for use in an automatic transmission, wherein numerous independent 
depressions having a shape like a minute recess portion are formed on a surface of each 
of rolling elements or a surface of a bearing ring while portions on the surface other 
than those where the depressions are formed are made smooth, so that the level of 
roughness is made substantially the same in both axial and circumferential directions. 
[Claim 2] 

The bearing for use in an automatic transmission as set forth in claim 1, 
wherein, when axial and circumferential surface roughnesses are obtained to be 
indicated by a parameter RMS, a ratio RMS (L)/RMS (C) of axial surface roughness 
RMS (L) to circumferential surface roughness (C) is made to be 1 .0 or smaller, and at 
the same time, a parameter SK value of surface roughness is made to be minus in both 
axial and circumferential directions so that a surface area ratio that is occupied by the 
minute depressions is in the range of 10 to 40%. 
[0004] 

[Problem that the Invention is to Solve] 

In a bearing for use in an automatic transmission, when the amount of lubricant 
to be supplied gets small and the surface roughness of a rolling surface of a mating part 
of rolling elements gets large, the formation of an oil film at a contact portion between 
the rolling elements and their mating part gets insufficient, whereby peeling damage is 
caused to the rolling surface of the mating part, and this may lead to a problem of earlier 
peeling from time to time. 
[0005] 

Then, a problem to be solved by the invention is how to provide an automatic 
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transmission bearing which is free from generation of peeling damage by forming 
numerous independent depressions having a shape like a minute recess portion on a 
surface of each of rolling elements or a surface of a bearing ring so as to increase the oil 
film forming capability at the rolling contact portion. 
[0006] 

[Means for Solving the Problem] 

With a view to solving the problem described above, according to the invention, 
there is provided a bearing for use in an automatic transmission wherein numerous 
independent depressions having a shape like a minute recess portion are formed on a 
surface of each of rolling elements or a surface of a bearing ring while portions on the 
surface other than those where the depressions are formed are made smooth, so that the 
level of roughness is made substantially the same in both axial and circumferential 
directions. 
[0007] 

Further, according to the invention, when axial and circumferential surface 
roughnesses are obtained to be indicated by a parameter RMS, a ratio RMS (L)/RMS 
(C) of axial surface roughness RMS (L) to circumferential surface roughness (C) is 
made to be 1.0 or smaller, and at the same time, a parameter SK value of surface 
roughness is made to be minus in both axial and circumferential directions so that a 
surface area ratio that is occupied by the minute depressions is in the range of 10 to 
40%. 
[0008] 
[Function] 

When the numerous independent depressions having a shape like a minute 
recess portion are formed on the surface of each of the rolling elements or the surface of 
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the bearing ring and the axial and circumferential surface roughnesses are obtained to be 
indicated by the parameter RMS, the ratio RMS (L)/RMS (C) of axial surface roughness 
RMS (L) to circumferential surface roughness (C)is made to be 1.0 or smaller, and at 
the same time, the parameter SK value of surface roughness is made to be minus in both 
the axial and circumferential directions so that the surface area ratio that is occupied by 
the minute depressions is in the range of 10 to 40%, and an average area of the minute 
depressions is made to be in the range of 35 to 150 jam 2 when the minute depressions 
are reorganized by excluding those whose equivalent circle diameter is 3 um <j) or smalle. 
Therefore, the oil film forming rate on the rolling surface is increased, whereby no 
peeling damage is generated in the rolling surface even under severe lubricating 
conditions, thereby making it possible to extend the service life of the bearing. 
[0010] 

Figs. 1 and 2 illustrate automatic transmission rolling bearings. Fig. 1 shows 
a roller bearing 1 in which a large number of roller rolling elements 5 are assembled 
between an outer ring 3 and an inner ring 4. 
[0011] 

Additionally, Fig. 2 shows a needle bearing 2 with a cage in which needle roller 
rolling elements 7 which are assembled into an outer ring 6 are held in an arrangement 
in which the needle roller rolling elements 7 so assembled are spaced apart from each 
other at constant intervals so as to support a shaft 9 by the rolling elements 7. The 
shaft 9 corresponds to an inner ring, and an abutment surface with the needle roller 
rolling elements constitutes a rolling surface. 
[0012] 

In the respective examples of rolling bearings, surfaces of the roller rolling 
element 5 and the needle roller rolling element 7 are formed, respectively, into minutely 
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roughened surfaces 5 a, 7a which are roughened in random directions by numerous 
independent depressions having a shape of a minute recess portion while portions on the 
respective surfaces other than those where the depressions are formed are made into a 
smooth surface. When surface roughnesses of the rolling elements 5, 7 are obtained in 
both axial and circumferential directions to be indicated by a parameter RMS, the 
minutely roughened surfaces 5a, 7a are such that a ratio RMS (L)/RMS (C) of axial 
surface roughness RMS (L) to circumferential surface roughness (C)is made to be 1.0 or 
smaller or be in the range of 0.7 to 1.0, for example, and at the same time, a parameter 
SK value of surface roughness is made to be minus or -1.6 or smaller, for example, in 
both axial and circumferential directions. 
[0016] 

Note that in Figs. 1 and 2, while the surfaces of the rolling elements 5, 7 are 
made into the minutely roughened surfaces 5a, 7a are, a similar minutely roughened 
surface may be formed on a rolling surface of an inner ring or an outer ring which 
constitutes a bearing ring. 
[Brief Description of the Drawings] 
[Fig. 1] A sectional view of a roller bearing. 
[Fig. 2] A sectional view of a needle roller bearing. 

[Fig. 3] An explanatory diagram showing a finished condition of a surface of a 
conventional rolling element. 

[Fig. 4] An explanatory diagram showing a finished condition of a surface of a rolling 
element according to the invention. 

[Fig. 5] A sectional view of a needle roller bearing used in a service lift test. 
[Fig. 6] A schematic view of a testing device. 

[Fig. 7] A graph showing results of a test carried out for relationship between minute 
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depression area ratio and durable life. 

[Fig. 8] A graph showing results of a test carried out for relationship between minute 
depression average area and durable life. 

[Fig. 9] A graph showing results of measurement of a metal contact rate of a 
conventional bearing. 

[Fig. 10] A graph showing results of measurement of a metal contact rate of a 

bearing of the invention. 

[Fig. 11] A sectional view of an automatic transmission. 
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Abstract of JP 4282018 (A) 
PURPOSETo enhance the oil film forming capability 
by forming minute recess hollows numerously at 
random on the surface of a rolling body or of a 
bearing ring race so that the ratio of roughness in 
the axial direction to that in the circumferential 
direction is a specified value and surface roughness 
parameter SK values may become minus values. 
CONSTITUTION:ln a roller bearing 1, a minute 
rough surface 7a is formed by forming independent 
numerous minute recess hollows at random on the 
surface of a needle roller rolling body 7. In the 
minute rough surface 7a, the ratio of surface 
roughness in the axial direction, RMS(L), to that in 
the circumferential direction, RMS(C) is made 1.0 or 
smaller, when the values of surface roughness 
obtained in the axial and in the circumferential 
direction are respectively represented by parameter 
RMS.; Surface roughness parameter SR values in 
both the directions are made minus values, down to- 
1 .6 or less for example. 
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